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Training für the Municipal Service* 
How Public Business is Conducted Efficiently and Without Waste in German Cities 

"WE have conquered upon the field of battle in war; 
we are now conquering upon the field of battle in com
lIlerce and illdustry_" Such was the watchword which 
Crown Prince Friedrich gave to Germany at the in
auguration of the Museum for Industrial Art in Ber
Iin the day after the treaty of Frankfort, closing the 
Franco-Prussian war_' And Germany has conquered in 
commerce and industry_ One reason for this conquest 
is that her schools have adopted in effect the standards 
recently set by the South German Educational Con
gl'ess: '''l'he state must aim at the diminution of 
('()mmercial waste by insuring that aU occupations, how
eVCl" mean, shall be practiced by men who have been 
trained to do their work scientifically_" After dimin
ishing waste in the occupations, German efficiency is 
now doing away with waste in the public's business due 
t'J inadequately trained and improperly equipped public 
offieials and employes_ 

I<'our factors may be singled out as being responsible 
for the tendency toward sustained and thorough, yet 
specialized and practical, preparation for municipal 
service in Germany_ 

The first of these is the rapid rise in urban popula
tions_ In ten years the population of eities of over 
100,000 increased 50 per cent Half of the German 
population are now urban residents_ This enormous 
increase in urban populations means an increase in 
public functions assumed by city governments many 
times greater than the increase in population_ This 
increase in public functions requires effieiency and train
ing of public employes_ 

Preparaticn for governmental positions in the state 
has been prilYided for in the state universities_ These 
institutions al'e under the domination of practically the 
same group of offieials that control the state adminis
tration_ 'l'lms, while state positions are amply pre
pared for, fit least in certain of tbe universities, though 
German uni versities, like many American universities, 
have been all too slow in adding courses in the p�)litical, 
soeial and economic sciences, adequate to preparation 
1'01' the highest public positions, these state institlltions 
do not tenn to give the specialization and the emphasis 
upon munieipal service demanded by urban needs. This 
innrtequate training of munieipal offieials and employe:;:, 
with its a ('companying lack of proper speeialization 
and propc!.· adaptation, caused a demand for local in-
8titlltions tImt would offer the training necessal'Y and 
;\(lc(ltmtc 1'01' municipnl employes_ This is the second 
1'ador tcndiilg toward the creation of munieipal col
leges for the preparation for municipal service in 
GermallY. 

'l'he burgomeister and the paid expert advisers in the 
magistrat were, as a rule, weil trained at the state in
stitlltions. But no speeial training was provided for 
thc great rank and file of city employes, the effieiency 
of whom, after alI, deeides the skill and utility with 
wh ich the taxpayer's money is spent_ The need for 
training weB every municipal employee, so that there 
will he no lost motion through inadequate preparation 
for positions, is the third factor leading toward ade
quate public training for public service in Germany_ 

The fourth factor lies in the fact that public service 
is a recognized profession of dignity and permanence 
in tenure. The oft-repeated assertion that there are 
no politics in German city positions is rar from accu
rate, for in many cities an avowed member of the 
soeial democratic party could never be ratified for a 
leading eity position no matter what his worth, while 
a conservative of the landed gentry point of view 
would be ratified no matter how incomplete his prepa
ration. But in Germany the provincialism charac
teristic of so many American cities, which brands ex
perts from other eities 01' states as "outsiders" or 
"aliens," finds no place. The result Is that a public 
employe with adequate qualifications, who finds him
self blocked in one eity because of his party affiliations, 
ean look toward employment in other clties. A pOSition 
once secured, a tenure for Iife 01' for a term of 12 01' 

24 years, is assured, followed by a pension at the end 
of service. Moreover, promotion is made from city to 
city, so that there Is no limit to the economlc returns 

• Abstracts from a paper prepared for presentation at the 
annna! mr�ting of the American Sodety of Mechanica! Engi
n('or�. 

1 Wharton Schoo! of Flnnner and Commerce, University of 
Pcnnsylvanin. 

J "Yocatioual Education in Europe," Coole)', p_ 11. 

By Clyde Lyndon Kingl 

and social prestige of the public official of competence 
and skill. Even the burgomeister and all the leading 
expert advisers in the magistrat are chosen at will from 
other eities. The salary, moreover, is adequate to 
attract the best talent, and increases in remuneration 
follow at speeific intervals. The national laws fre
quently provide that appointees to certain positions 
shall have stated professional qualifications, but all 
ex ami nations are qualifying and not competitive. The 
state examinations merely determine eligibility and 
within the large list of eligibles the magistrat has full 
discretion in choosing offieials_' Probationary periods 
of service, promotion on the recommendation of super
ior officers, with due regard to merit and experience, 
security of tenure, protection against arbitrary dis
missal, exclusion of eivic employes and oflicials from 
all partieipation in election campaigns, all these fea
tures of American ci vii service find a place in the Ger
man system_ But the arbitrary provisions characteris
tie of American civil service, such as that the appoint
ing offieial is limited in his choice to the three highest, 
finds no place in the German regime_ The result is 
freedom of choice by an employing official who must 
have the best talent and get the best results within his 
expenditures, for pressure of the tax is as keenly feIt 
in German eities as in American cities_ 

'rhe fifth factor making for the inculcation of effi
eieney principles in the German munieipal service is 
the fact that the great public utilities such as the street 
railways, gas and rail waterways, are publicly owned 
and operated_ This means that not only the best pay
illg positions, but also the positions carrying with them 
soeial prestige and honor, are within the gift of the 
state rather' than in the power of private corporations. 
'rhe youth of capaeity and training turns, therefore, by 
preference to the public service_ 

The technical training required for the municipal ex
pert in Germany is usually afforrted by so me branch 
of the regular educational system_' 

In the first pI ace, there are the great technical uni
versities everywhere maintained by the individual 
states, in which technical training of the most definite 
and specific kind can be obtained for either pUblic 01' 

private expert work_ At the present time there are 
eleven great scientific universities, the organization o f  
whieh is  under the control o f  t h e  several states o f  the 
German empire_ The regulation of industries, how
ever, is within the jurisdiction of imperial laws which 
ha ve established nation-wide standards as to certain 
technical experts_ These la ws, for instance, prescribe 
the qualifications of persons who wish to carry on 
particular industries, prescribe the powers and duties 
of the guilds, and require workers to attend continua
tion schools where such schools exist The licensing of 
certain occupations is under imperial control and at
tendance at some technical schools is practicaBy neces
sary for those who wish to pass the required state 
examinations. 

Below the highest technical institutions are two 
grades of machine trade 01' mechanical engineering 
8chools,· those providing for the training of engineers, 
constructors, foremen, machine draftsmen, etc_, and 
those of a lower grade which train machinists, mechan
ical draftsmen and technical offieials of middle rank 
and others preparing for positions that requlre a less 
highly developed technical ab iIi ty_ To both these 
cIasses of schools are often added Sunday and evening 
courses, open to workmen who cannot afford to glve up 
work entirely and attend school. 

But general school training can not make the efficient 
employee_ There are at least two other prerequisites_ 

• "Government of European C ities," W_ B_ Munro, p. 178-
• German schools can be divided into ·the following two 

classes: (a) State institutions : (1) Those which are sup
ported entirely by the State, and (2) those for which private 
corporations furnish a share of the cost; and (b) local com
munity institutions, either pure community institutions or 
those to which either the State or local organizations con
tribute. There is a third class of institution, supported by 
associations and unions, which is not carried on for gaill, but 
which requires considerable financial assistance from both the 
State and the city. 

• Tbe higher of these requires greater academic preparation 
and a longer course of study. Into the second will be admitted 
those without a complete secondary education but who have, 
at least, one year of practical training. Tbe Hohere Maschin
en ba1l8chulen is a real secondary technical schoo!, the condi
tion for admIssion betng tbe comp!etion of the six years' 
course in the academic secondary schoo!. together wlth prac
tical work In shop or tactory tor aperlod of two to three 
),eara. 
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The first Is specißc preparation of a kind that could 
not be expected in a general university, and the second 
is particular training for those who are employes and 
offieials in municipal service. To meet these two lll�ed8 
a number of strictly municipal institutions have Rpl'un� 
up in Germany. These schools inelude the special 
training schools for employes of certain departments, 
such as the training school for policemen and the col
lege of town planning in Berlin. 

A definite movement for local municipal college., is on 
foot in Hamburg, Frankfort-on-Main, Cologne, Dresden 
and Posen, and the small towns of Altdorf, Willcllberg 
and Helmstedt, all three of which had theit· OWII uni
versities in the past and want them renewed. 

Cologne has opened an academy whose purpose it ls 
to rescue munieipal government from academieally 
trained doctors of law_ The curriculum ineludes defi
nite instruction in soeial politics, in housing and land 
questions, in the labor problem, in municipal law, in 
municipal taxation and finance, in public charity, in 
care for children, in statistics, in school la w. 

The work and functions of these new universities can 
best be expressed by a special study of two of them 
rather than generalized comment on all of them. For 
this purpose are chosen the Akademie fur kommunale 
Verwaltung zu Düsseldorf and the Erste Preussische 
Verwaltungs-Seminar zu Aschersleben_ 

The purpose of the academy for municipal adminis
tration in Düsseldorf, opened for work in the autumn 
of 1911, is to strengthen and broaden the knowledge of 
and to off er a seientific and practical training to muni
eipal offieials, and to give business-like, scientific and 
practical education to persons intending to enter the 
municipal service_ A survey of the courses offered and 
the methods employed indicates that the academy is 
primarily an institution for the furt her training of the 
higher munieipal officials. 

The courses offered inelude the following subjects: 
Rights of taxes; constitutional rights; governmental 
rights; the police power; social quest ions ; school and 
sanitary administration and legislation; insurance law; 
finance; economics; political seience; soeiolilgy; the 
resources of the country; national economy; the lawful 
rights of government; the organization of city, state 
and nation; effieiency in government; the science of 
finance; money and banking; municipal utiIities; statis
tics; building regulations and administration; the culti
vation of prosperity and of refinement; the labor ques
tion; relief of the POOl'; business law; practical work in 
administrative law; munieipal finance, constitutional 
law; taxation law, criminal law and procedure; the 
POOl' law; the science of work in business; labor unio13 
laws and their interpretation; criminology, and book
keeping. 

The analytical, practical and thorough character of 
the courses offered may be gleaned from the content ot 
selected courses. Thus the course in the seienee of law 
includes the foundation principles as to the rights of 
citizens and the rights of offieials; purchases, leases, 
deeds and their characteristics; indemnity Obligations 
of the community; earnings and laws of properties; 
real estate law, rights of mortgages, the authority of 
parents and the power of the respective governments . 
as guardians; the rights of assoeiations and of business; 
commereial la w; the foundation principles as to state, 
rural and eity administrative law; the constitution of 
the state of Prussia, the Imperial constitution, the 
rights of administrative organs of government, the 
police power and the general position of the police, in
eluding the safety and sanitary police_ The course in 
taxation law includes discussions of the various kinds 
of taxes, such as professional and occupation taxes; 
concessions; beer, dog, amusement and other indireet 
general taxes; double taxation; the increase In taxes 
and the value thereof; the relation between city, dls
trict and provincial taxes. Insurance law Includes a 
history of public lnsurance, the details as to sick, accl
dent and invalid insurance, the relation of the insured 
to each other. The course in statistics ineludes discus
sions as to the:,nature of statistics, statistical methods, 
technique in presenting statistics, the prlneipal provlnce 
of governmental statistics, etc_ Thoroughgoing courses 
are offered in national economy with special applicatlon 
to the proteetIon of properties and the development 01' 

new Industrlal opportunities. Corrupt practices and ef
ficlency In government are Iikewise taught, as are the 
eultiYfltlnn ot prosperity In the different communltles 
und tbe inculcatlon 01' tbe proper doctr1nes as to a na-
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tional programme for industrial supremacy. In the 
course germain to pure water for the city are given 
complete geological data. In short, the courses in
clude minute, reliable, thoroughgoing investigations into 
the legal, social, economic, political, industrial and 
even geological ramifications of the municipal official's 
duties and responsibilities. 

Quite in contrast to the Diisseldorf academy, which 
trains primarily the higher officials, is the Seminary 
for Public Officials at Aschersleben which offers a one 
year course preparing primarily for the one year pro
bationary service by the middle and lower classes of 
public employes, and for promotion from one grade 
of service to a higher grade of service. 'l'he duration 
01' the murse is one year. The institution is admin
istered by the magistrat of the city of Aschersleben. 
'fhe courses offered include jurisprudence, administra
tiye Inw, the science of taxation, political economy, 
sodal administration, the administrative courts, the 
budget, the treasury, accounting, bookkeeping, stenog
raJlhy, typewriting, arithmetic and German. The stu
dent is drilled so that he can hunt up and understand 
the deeisions of the civil and administrative courts. 
The instructors are employed teachers and the public 
effidals of the city of Aschersleben. 

'I'he need for further specialized training in America 
iR to be measured by the extent to which existing edu
('atiollal institutions are meeting the rapidly rising 
demand for well-trained public officials who can look 
to permanency in the public service. The rapid adop
tion of commission government so that to-day it is 
applied in 306 cities with a population oi 7,381,987, the 
adoption of the city manager plan of city government 
in 12 cities with a population of 229,662, the rise in the 
demand for sanitary experts, for engineering experts, 
for experts in marketing, in pure foods, in accounting, 
in taxation questions, and in the other fields oi expert 
service in city, state and national life, the increase 
in the municipal ownership of public utiIities, all these 
mean a rapid increase in the actual number of experts 
in the public service which in turn must mean greater 
permalleney and better training for the public service. 

The universities of our country are already doing a 
splendid work in providing for the public service. A 
large number of st'lte scientific bureaus are located at 
the universities, such as public health laboratories at 
the Universities of "\Visconsin and North Dakota, ex
periment stations in agronomy and animal husbandry, 
dairy husbandry, horticulture and botany, such as in the 
University of Illinois, experiment stations in engineer
ing, such as in the University of Missouri, and testing 
bureaus, such as those at the University of Cincinnati. 
In the universities of Wisconsin, Oregon, Texas, Wash
ingtoll, California, Harvard and Cincinnati are legislative 
r{�ference bureaus, wh ich eollect and compile information 
on matters pertaining to municipal legiRlation, public 
workR, finance, sanitation, education, bibliographies, 
and stntute-making and interprctation. Through the 
activitieR of the COIumittee on Practical Training ap
pointe(] by the American Flconomic and Political Science 
A8Rodations, our universities are beginning to make an 
extended use of the agencies for practical training avail
ahle Oll every hand, such as the practical work by 

gratlullte and well-equipped undergraduate students in 
tax, railrond and industrial commissions, investigating 
ooarl1R, state boards of puolic affairs, eity departmentR, 
ooards of hcalth, finance commissions, bureaus of muni
eipal research and the different federal agencies in 
'VlU'(hington. These laboratories are being and can be 
made, to an incremdng extent, of as definite value to 
the students in politics, eeonomics and sociology as the 
splendidly equipped scientific laboratories in the uni
versity buildings. All of the various universites now 
offer courses in constitutional law, in municipal govern
ment and allied subjects. University faculties are be
ing called on extensively for practical work. 

'l'hc University of Texas, with a large number of 
small eities round about, though with no large muni
cipal laboratories at hand, such as are availahle in 

the largest cites, is planning for a department in muni
cipal administration. New York Uniyersity haR a diyi
sion of public affairs organized in )Dl2. 'l'he plans 
for this division include a course for"g'mduate stuOentR 
which will give them an opportunity to eonduct original 
research in problems of municipal government under the 
direction, not only of the faculty of the division, but 
also of the faculty of instrnction and of permanent 
members of the administration of the city of New 
York. Moreover, tentative plans are under way for a 
system of administrative work for graduate stndrnts. 
'['his plan involves the assignment of two or more stu
dents to the same position, at which they will work in 
turn. Flach will thus haye time for college and class 
work, aml at the Imme time will haye an opportnnity 
to gf't adual experiellN' in pllhli,' :l<lminiHtrntion. 'l'here 
lue, of course, onl.v a limited 1II11110el' of pORitionR in 
the City departrnents that can be handled in this wny. 

The University of Pittsburgh is making a special effort 
to be oi service to the commonwealth and to the com
munity, especially in its School of Economics which 
provides, through its departments oi government and 
citizenship, an intimate understanding of the rights, 
duties and responsibilities of citizenship and of the 
functions and activities of government, municipal, state 
and federa!. Students get special training for public 
service in commissions and administrative bureaus oi 
various types, and in such semi-public organizations 
as trade and publicity organizations, bureaus of muni
cipal and social research, and other civic and commer
eial bodies. In the University of Pennsylvania, stu
dents in certain courses, such as the course in muni
cipal government, have been and are being assignetl 
definite practical problems to be worked out through 
the various public bureaus, departments and pUblic 
officials in the city. 'rhe University of Utah undertakes 
to disseminate through printed bulletins information 
that will be of service to the state.6 The University 
of Cincinnati is a purely municipal institution which is 
l'elating itself in every way possible to the actual prob
Icms of the community and of the state. Thus in the 
department of chemistry of the engineering college is 
tlle bureau of city tests wh ich analyzes, examines and 
estimates the value of all materials submitted by the 
municipal engineer or the purchasing agent of the city. 
The department of social science coöperates in social 
Hervice with public institutions, such as the juvenile 
court, in investigations, service, etc. The department 
of psychology has been conducting some interesting 
work throughout the years past in regard to backward 
and deficient children in tbe schools. In this way its 
work is linked definitely with public school work. The 
professor in charge of the department of political sci
ence is also in charge oi the municipal reference bureau 
at the city hall, which collects information, makes in
vestigations and reports for the city. The college of 
medicine coöperates with the city, hospital, contagious 
wards, the various clinics, etc. The engineering college 
coöperates with the city engineering, waterworks, street, 
sewer and bridge departments, in coöperative teaching, 
testing, reports and research work. The college of 
commerce coöperates witb the banks oi Cincinnati, 
though their committee, in collecting statistics and re
ports. In addition to this there is definite service by 
the individual professors. Students of such an institu
tion necessarily get both the atmosphere and the posi
tive Imowledge of great value in their later service for 
the public. Space forbids the enumeration of other 
work in other institutioll!'!. Our colleges and universi
ties are thus doing much toward practical training for 
the public service. 

Thinking Animals1 

ABOUT ten years aga it became known that "Clever 
Hans," an Arab stallion owned by a Herr von Osten in 
Berlin, was able to answer arithmetical and other ques
tions, tapping out the reply with his fore-foot. N otoriety 
led to heated controversy, and the appointment of com
mittees to investigate. The second of these, under Prof. 
Stumpf, resulted in Pfungst's book explaining everything 
in terms of signals consisting in slight movements made 
unconsciously by some person present knowing the an
swer. This seemed to have solved the problem finally 
until the appearance of Krall's book in 1912. The author, 
a wealthy jeweler of Elberfeld and friend of von Osten, 
had after the latter's death continued to experiment, ob
taining results which, he claimed, refuted Pfungst's ex
planation. This claim found support in a report signed 
by the zoologists, Kraemer, Sarasin, and Ziegler, assert
ing that si�naling was excluded since correct answers 
were given even when none of the human participants 
was visible to the animal. The opinions expressed on 
Krall's book vary from that of Prof. Dexler-"a shameful 
blot on German literature," to that of Prof. Ostwald, who 
foresees that it will "as clearly mark the beginning of a 
new chapter in the doctrine of man's place in nature as 
Darwin's chief work did in its day." 

6 So me of these bulletins recently issued include discussion 

of the following subjects: Tests of brick; tbe construction 

and mainte.ance of earth roads; the economical design of 

rcinforccd concrete; measurement of flowing streams. 

1(1) "Das Pferd des Herrn v. Osten (Der kluge Hans)." By O. 
Pfungst. (Leipzig: J. A. Barth. 1907). 

(2) "Denkende Tiere." By K. Krall. (Leipzig: W. Engelmann, 

1912). 
(3) "Ueber den dermaligen Stand des Krallismus." By Prof. 

H. Dexter. Reprint from Lotos. Prague. vol. lxii .. 1914. 
(4) "Gibt es denkenden Tiere?" By Dr. S. v. Maday. Pp. 

x+451. (Leipzig: W. Engelmann. 1914). 

(5) "Das Problem der Elberfelder Pferde und die Telepathie," 
By Prof. H. v. Buttel-Reepen. Naturwissenschaftliche Wochen

schrift. 1914. No. 13. 

(6) "Meine Erfahrungen mit den 'denkenden' Pferden." By 

Prof. H. V. Buttel-Heepen. Naturwissenschaftliche Wochenschri.rl. 
1914. No. 16. 

(7) "l�ine Kritik der Leistungen der 'F;JberfeJder denkenden 
Pferde,' '' By Prof. O. Sehroder. N atl.lrwi�senschuftliche Woc1U!II' 
schrifl. 1914. Nos. 21, 22. 
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As to the problem itself, a definite solution could re
sult only from a free and impartial testing of the ani
mals; as it is one can only indicate probabilities. In
tentional deceit is almost certainly too simple an ex
planation, and is in any case inadequate. On the other 
hand, the probability of obtaining correct answers by 
chance has been underestimated in view of the number 
of unsuccessful attempts and the greater frequency with 
which certain numbers occur. Very much must be al
lowed for this and other weaknesses of testimony, the 
demonstration of which has been one of the successes of 
applied psychology, but which, as every newspaper now 
shows, are seldom given weight in practice. They par
ticularly affect some at least of the would-be crucial tests. 
Nevertheless much remains, of which the following main 
explanations have been offered. 

The answers are evidence of mathematical intelli
gence. This, although a highly developed "number
sense" has been found in persons of low general ability, 
and even in the feeble-minded, confticts with all that we 
know from other sources about the animal mind. Detail
ed scrutiny of Krall's account of his teaching shows that 
the problem often could not have been understood from 
his exposition. Again, the correcting of a single false 
figure is done quickly and certainly, as might be expected 
if signals were being given, since these would be facili
tated by concentration of the signaler's attention; if 
the errors are mistakes of calculation it is odd. Finally, 
the inability of the animals to prove their understanding 
by action, compared with their eloquence in the language 
of taps, is extremely suspicious. 

The answers are due to memory. The horse's memory 
is, no doubt, excellent for some things, and the theory has 
advantages, but also serious difficulties. To associate 
eight taps with one symbol and nine with another, the 
horse must be able to distinguish the two series. But it 
seems probable that animals cannot distinguish numbers 
beyond foul' or five. Rothe trained his dog to come only 
at the fifth whistle-but this only if the whistles were at 
regular intervals: his horse would take fonr lumps of 
sugar in preference to three, but confused four and five. 
Again, the horse's eye, while very sensitive to movement, 
is probably unsuited to the clear perception of complex 
visual forms such as written numbers, and, as a matter 
of fact, the animals seem to attend to the questionermore 
than to the blackboard. Finally, the mistakes in cube 
root, etc., questions strongly suggest the use of tips. 

The animals are responding to unconscious signals. 
Krall claims to have refuted this by "ignorant" experi
ments, but these are relatively few and seem to have 
some weak spot. Thus Mackenzie reports that Rolf, 
the Mannheim dog, described a picture on a card held 
so that the holder could not see it; unfortunately, the 
picture was a red and blue cross, and there is reason to 
think that dogs are nearly color-blind. Nevertheless, 
the fair number of "peep-hole" experiments and the case 
of the blind horse, Berto, seem to stamp as inadequate 
Pfungst's theory of visually perceived movements. Yet 
no other mode of signal seems sufficient for a11 ca ses, while 
Hacker did actually get answers by moving his foot. 
Again, it is nnlikely that the many individulas who have 
obtained answers should a11 make precisely the same 
unconscious movements. These difficulties disappear if 
we suppose the animals not to be blindly reacting to one 
specific stimulus, but to be interpreting more or less in
telligently a general type of unconscious emotional ideo
motor expression-movement, variation of respiration, 
etc.-pDssibly always complex and varying with the in
dividual and occasion. Both horses and dogs are notori
ously sensitive to shades of emotional expression, and 
recent work by the Pawlow school indicates that dogs 
can hear sounds so faint as the beating of the heart. It 
is true, any theory of unconscious signaling presents 
difficulties. Units, tens, etc. are tapped with different 
feet; the spelling of verbal answers is phonetic, and spon
taneous utterances are recorded, including a letter dic
tated by Rolf! Can the subconscious be credited with 
so much? The solution, if it ever comes, can scarcely 
fail to illuminate, if not the animal mind, at least that 
of man.-From Nature. 

A Military Wireless Outfit 
"\VIRELESS communication is destined to play an im

portant part in wariare, and undoubtedly is doin� so 
to-day, although cornparatively little is heard oi it so 
far. In this country the Signal Corps oi the Army has 
recently acquired an unusually complete portable wire
less outfit, which is believed to be the most powerful oi 
its kind. The apparatus is mounted on a motorear 
chassis and can be set up complete and in operating 
condition' in as sl10rt a time as twelve minntes. Undel' 
favorable conditions, the apparatus has a sendillg' 
radius oi up to 800 miles. Messages from points 2,500 

miles distant have been received. The generator whieh 
fl1rniRhes the current iR Ilrivon by the Ramp motor thnt 
1'l'opeiH tllf� yolliell�. Al!tPlllla of thc Ulllhl't'lIa typt' a 1'0 

I1S011, llie mast, wlticli i8 in nin\' Heetiom�, [,dug :-iG ('('I 

in height. 
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